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[0001] TTiis invention relates to newly identified Doivm.^i^ f ,4 

use of such povnucleotidos and poZ^^^T^^^^^^T^'- P^'^'^P"'' ^"'=°de<l by such polynucleotidos, the 
More particularly, the Polypeptide of me^resenUnventiont a C*^" 7 po^nucleotides and polypeptides, 

putatively Identified as a chemolcine receptor, somS heiin.t?™f ^'"^^^^'^^ receptor which has been 
or "HDGNR10". The invention also relates to inhS me !r Tl '='^«'"''kine Receptor" 
f0002J 'tiswellestablishedthatmanyr^edicJisS^^^^^ 

-ng in Signal transduction pathways that involve G Drote^?«^w^ ^ processes are mediated by proteins participat- 
351:353-354 (1991)). Herein these proteins are S"/^^^^^^^ -^AMP {Lefkowltz, Nature, 

PPG proteins. Some examples of these proteins indudelhe ?PC reL„? "f 1" "^'^^"^^ ^'"^ °-P™^^'"« 
dopamine (Kobilka, B.K., et al.. PNAS. 84:46-50 198^^^^^^^^^ 

J.a. at al.. Nature. 336:783-787 (1988)). G-proteL me'm/e^IL !iL 238^850-656 (1987); Bunzow, 

clase, and phosphodiesterase, arid actuator proteins eTorwai'nt^ P'^«P'^''"P^« C. adenyl cy- 

Scfence, 252:802-8 (1991)) rproteins. e.g.. protein kinase A and protein kinase C (Simon, M.I et al 

^SJlT^7L's:.:Zl^^^^^ ac«va«on of an en^me.' 

GTP. and GTP also influences hormon^ bindCA G-pro.l conL^.^^ °" '"^ P"^""°^ °' "'^ ""^'^""'l^ 

Gi^rotelnwasshown to exchange GTPforboundGlTpreTa^Z^^^^^ 

then binds to an activated adenylate cyclase. Hydrops of G^ to^np*^ '^^ G^P^am^ing torn, 

G-protein to its basal, inactive fomn. "^us. the G-p^ten slSiri dt^^' f^^^**."^ °-P"««'" itself, returns the 

Te^put'^eTar ^^^^ -eP- has been charactered as ha.ng 

by extracellularor cytoplasmic loops. G-p^TeinTX^^^^^ 

such as hom,one, viral, growth factor and neur^^^eptorf '^ ' '^''^ ^"^e of biologfcally active recepto^^ 

P^^^^^tt^::^^;:^^ — hydrophobic 

of coupled receptors Includes dopamine receotors whfr.h h!nw f ""'^'^^"^ hydrophihc loops. The G-protein family 
- neurological disorders. Other exa^ple^of^ ror^-'^^^^ T 

adenosine, muscarinic, acetylcholine, serotonin hist^in^Sh"^, ? TT'"' endothelin. CAIMP, 

dothelial differentiation gene-1 receptor and T^oS odor^rl ' stimulating homnone. opsins, en- 

[0008] G-protein coupled receptors can be mS^!;^t^:f^TT°'^'"^ 
. -^n^es. ion channels and transporters (see" oH^^^^ 

a-subunlts preferentially stimulatepa,ticulareffertoTto mod"i»t^^^^ D'ferent G-protein 

of cytoplasmic residues of G-prot^n -upl^d r^^L^ havet^en^^^^^^^^ Phosphorylation 
ulation of G-protein coupling of some G-protein couoled «llnt^ " "nportant mechanism for the reg- 

sites within a mammalian host P^'^'^^^P'^^^^^P'^^-G-Protein coupled receptors are found In numerous 

acid level and are characterized by fourlTsen^ed ^stle re^l "T^^^ '° •'°'"°'°9V ^'"o 

arrangementof the nrst two cysteine residue^ SoWnTs havT^^^^^ disulfide, bonds. Based on the 

In the alpha subfamily, the first two cysteines are seoarat^ bv „nl If '"'^ subfamilies, alpha and beta. 

C" subfamily. In the beta subfamily; me tvTcyTtelnes are^ an 11 T ^'^f ^"^ '° the "CX- 

"C-C" subfamily. Thus far, a: least nine differerrTe^eroAhfet^^^ '^'^"^^ ^ "'^^ v ■ 

[0008] Theintercrinecytokines exhibit a wictev«^!^r^ . ^ "^''^ identified In humans, 
migrationof distinct cellSJesirCmon^^^^^^ 

okines haveproinflammatory acBv^andare"v'll;S n muSstl^^^^^^^^^^ 
include stimulation of histamine release, lysosomal enzTe and t^ukotriZ^ 

immune cells to endothelial cells enhanced bindinn nfl , increased adherence of target 

hesion molecules and complerr^e^rnecepto^s Sfeforr' T '"''"^"'^ ^^^P^^^sion of granulocyte ad- 

certain chemokines have been s^own tfexhibrt o he'Sies'F. " '° '''' '""----tlon. 

(MIP-1) is able to suppress hematopoietic stem celf prol^^^^^ n? t r'tT" "' ""^^^P^^S^ inflammato^ protein 1 
dothelial cell growth, Interleukin-S (IL 8) pror^otTs prolKL o^k.^f . '''''■^^ * P°*^"' '"'""'^"^ 

for melanoma cells. promotes proliferation of keratinocytes. and GRO Is an autocrine growth factor 

iS.oS,?aurdrarcor.£ 

immunological disorder, such as allergy althma a"d arthSs '^'""'°P°'^«= ^^S"'^"^'^ ^"<^ 
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[001 OJ 



[001 OJ In accordance with one aspect of the n 
as v^ell as bio.ogicaHy^ctive and <ilagno.t,c.Z'nic^^^^ 
[□011J »naccordancewfthanotherasDectoftha«r^« numan ongin. 

as antisense - analogs thareof and biologf^ily S^Lf "'1^^^^^^^ D^As. cDNAs, genomic DNA as well 

[0012] InaccordancewithafurtheraspLJC^s^;*^^^^^^^ 

receptorpolypaptldesbyrecombinantte^hniquescomJSor^^^^^^^ 
cells, containing nucleic acidsequences encoding mTSo^oor.^^^^ 

promoting expression of said polypeptides and subseoT^nt rl*^ ^ ^f^^' of thepresentinvention, under conditions 
[0013] In accordance witi, yet a further LTl Jth. nl T^"^ °^ ^'^ P^^VP^P^^^^- 

receptor polypeptides. ^'"^ °' ''^^ there are provided antibodies against such 

[0015] in accordance with still another embSt oftJe n -f "' °' '^'^ P^^^ent invention 

istering compounds to a host which bind to «nH "^^^^ ^« P-^viled 

processes of admin- 

fauure silicosis, sarcoidosis, rheumatoid arthritis SlZl^T'^l^ f^^^^^ '^ver, bone marrow 

[0018] In accordance-with yet another aspect o throl.TJir^^'^^ f^^^ syndrome. 
^«acldmo.ecu,esofsu.i.ent.eS 

are provided diagnostic assays for 

[oorra^^rc:x^^^^^ 

such receptor polypep«des. o^olynucieoulTencol/rcn^^^ "^f' '"''''^^ '""^^'^ """-'"9 

research, synthesis of DNA and manufacture of DNA vS P^TO^es related to scientific 

teachiigsl^^n^"'^ ""^^^ °' " ^houid be apparent to those s.i„ed In the art from the 

oSnvISriTnL:^^^^^^^^ 

LuZrSL^^irpL^st^^^^^^^^ 

S.^:^::'::^^:';^^ . provided an iso^ed nucleic a.d (polynuCe- 

2) or for the mature polypeptide encoded by the^A S the ctone '"""""^^ °' ^ (^EqId NO: 

[X%^^;^'nSS~2~ 

structur^iV related to the G protein ~d "^ept -derived from human monocytes. It is 

352 amino acid residues. The protein exhibits thetgi^^ toree If hor. V'^? ''""'"^ ''^""^ ^ P^"'-'" °' 

roo^r, "''•^'•'""a^^ over a 347 amino acid s^re4 '° " ^^"'^ receptor with 70.1 

cludis c^NCrr5rs;,rd sTn:s;r r d^^^^^^^^^^^^^ - - - ^f dna. w^ch dna 

SSdTCM^^^^^^^ 

or .ay be a di.erent coding sequence wLh\:rg:r.:c:'-rre?^^^^^ 
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rao« ^ ■ ? f "'.^ ""^'"'^ polypeptide as the DNA of Rgure 1 (SEQ ID NO:1) or the deposited cDNA 
rn'^^f fnl ''^^ '"^•"^^ polypeptide of Figure 1 or for the mature polypeptide en- 

coded by the deposited cDNA may include: only the coding sequence forthe mature polypeptide; the coding sequence 

hl iTdZ ' '"^'f "f """"^ ^"""^"'^^ ^"""^ « transmembriieTrM) or intrn Jilufa dornT 

rnn,nf T ^ """^""^'^a Sequence S" and/or 3' of the coding sequence for the mature polypeptide 
S .omll ? "P°'y''"='.«°«'^^ encoding a polypeptide" encompasses a polynucleotide whfch includes only 
sejuen^ Polypept.de as well as a polynucleotide which includes additional coding and/or non-coding 

^'^T to variants °f the hereinabove described polynucleotides which encode 

fo fragments, analogs and derivatives of the polypeptide having the deduced amino acid sequence of Figure 1 or the 

polypeptideencodedby the oDNAofthedeposited clone. TTievarlantofthepolynucleotldemaybeanatuS^^^ 
allele vanant of the polynucleotide or a non-naturally occurring variant of the polynucleotide "'fa'V°°=""1ng 
[0031] T^us^ ^H,^ P;f^«"t invention includes polynucleotides encoding the same mature polypeptide as shown in 
Figure 1 SEQ ID N0:2) or the same mature polypeptide encoded by the cDNA of the deposited clone a^^rj^ 

1 SEQ ID N0:2) or the polypeptide encoded by the cDNA of the deposited clone. Such nucleotide variants incTude 
deletion vanants. substitution variants and addition or insertion variants 

EUrtnf^Jt^T tf^\P°'y""<='«°«'^« -"ay have a coding sequence which is a naturally occurring 

c InL rrtn 1 '"^ ^^""r^ "^S"'' ' ^^^^ '° "^Q^^) ~*"3 '^^^^^n'^e of the deposited 

slbswut.n r,";" ''^ "ir" ^'T " '""^ °' ^ polynucleotide sequence which may have a 

enJodeTpoCpSe °' "'"'^ nucleotides, which does not substantially alter the function of the 

polynucleotides may also encode for a soluble fomi of the G-protein chemokine receptor polypeptide 

t?eS, eL'n T f; '°rl°" °' ""'^''"P"'" "'"'^'^ '^'^ '''^ ™ intracellular dom of 

tns full-length polypeptide of the present invention. 

iefutLJIlhrh'^r'^ "^^^ of the present invention may also have the coding sequence fused in frame to a marlcer 
hexahis^dineraot^Tr h h"" oc °' P<"yP^P«de of the present invention. TT^e marker sequence may be a 
hexahistidine tag supplied by a pQE-9 vector to provide for purification of the mature polypeptide fused to the rnartcer 

^a aVh":t ° a ColTT' '"^ 'T'Jt "^^'^^ ^^""^"^^ '"^^ ' hemagglutinin (HA) tag whan a ml 
prS'einSLn^!etT53%^^^^^^^^ 

Sinn^«nf '9^"^"/"^^"=. ^^3ment of DNA involved in producing a polypeptide chain; it includes regions 

Co '"u '^"^"^ ^^"^ °' ^""^ P'^^^"' "^^y ^ a hybridization probe for a cDNA 

mo i h«l T- ^^ ^^ °^ ""^ ^'^^^'^^ '^^^^ 30 bases and may contain, for example, 50 or 

40 ZirHo '° "'^""'y ^ "^f^* corresponding to a full len^h transcript and a 

An example of a screen compnses isolating the coding region of the gene by using the known DNA sequence to 
TZ"~TT'°''' 'T- °«9°n-eotldes having a Lquence complementai to^Ja XeTen 

" nu^nL "'^^^"^ *° polynucleotides which hybridize to the hereinabove-described se- 

quences ,f there ,s at least 70%. preferably at least 90%. and more preferab^ at least 95% identity ben^een the se- 

trhere^n^b: 'T"''TT''r ^'^""'^"^ '° polynucleotides which hybridize under striSenttondl. Sns To 

r^urTn vtrh '^^M^" polynucleotides. As herein used, the tem, "stringent conditions- means hybridization win 
0 hvH H T^K ^1'^^'' ^"^ "'^'^'^"'^ '^^^t 3"'' "^^""^ the sequences. The polynucleotides 

^Ser r^t^^n t '^rt'""^""" polynucleotides in a preferred embodiment encode polypeptides which 

F cure wTm ^r^^^^^tT" "'^^''""y '"^^'^^^ polypeptide encoded ffthe cDNAs of 

higure 1 (SEQ ID NO:1) or the deposited cDNA(s) ^i-"^"* ui 

lSobt?eTw'i^.?h'^r'^?"°'^°',''^^ '"^^ 2° P^^'^^^'^y 30 bases, and more preferably at 

' naboSe S^^nh J f k ^ P°'y""='«°tide of the present Invention and which has an identity thereto, as here- 
orfbrs for f '"T ^^^'"P'^' PO^nucleotides may be employed as 

[0039] Thus, the present invention is directed to polynucleotides having at least a 70% Identity, preferably at least 
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tides encoded by such polynucleotides P^^'^^bV at least 50 bases and to polypep- 

^.—-rroin^^^^^^^ 

polypeptides encoded thereby, are Inco'SS erSfn bSS,ce Indt ' " "^'"^ ^"'^ °' 

.rs:^rc;rer^^-'-^^^ 

as such poVpeptide. i.e. functions as a G-pSchemok n^^^^ """"S'^^' f""^""" °f activity 

receptor even though the polypeptide doe^n^ L^ont ^ SZ c>:T^ '""^ '° "S^"*^ - 

fom, of the receptor. An analog includes a preproteirwhlc^ca^b^ f ?^ '"^ "''^P'*- « soluble 

produce an active mature polypepOde ^ ^^'^'^ ""^^^^S^ <" the proprotein portion to 

'^^o^::X:7Si'r£:^^^^^ ^ — P°^^P«-, a natural po,ypep..e or a syn- 

srsLd"coS;i%tJ^— htr 

non-conserved amino acid residue {preferably a ZnlerlJ^ .^rr, J substituted with a conserved or 

' idue may or may not be one encoded by tS^geneT code oSone In ^'"^ ^«<* 

includes a substituent group, or (iii, one in J^>. ZZlre ool^!lT^f ""^ "'^^"'^ "'"^^ 
compound to increase the half-life of the polypeptide (Tofex^nr „nrtK , """^ compound, such as a 

tional amino acids arefused to the mature poKptSeo pStion ' ."^ ^"^"f"' °' 

Of ti,e polypeptide is soluble, i.e. not rrembraTe bound """^'^ ^fragmenc 

f.gments.denVativesandan.ogsaredeemedtob^^^^^^^^^^^^^^ 

tTh?mtener" ^^-"'^ - ^--d form 

Kiptid^r^s^S^^^^^^^^^ 

of SEQ ID NO:2 and more preferably a 90% simif^'^ fml?« „riT (preferably a 70% identity) to the polypeptide 
N0:2 and still more preferably a 95% simlarit^ SC^^^?^^!^ ^ '"^""^^ P°Vpeptide of SEQ ID 
2 and to portions of such polypeptide ucl^ poironCoT^^^^^^^^^ ''^T '° '''' '""^''^P"''^ NO: 
and more preferably at least 50 amino acids Pol/peptide generally containing at least 30 amino acids 

£2nsrermrar;^^i^^^^ 

[0048] Fragments or portions of the polypeptides of Sn?«ln T"^""^ °' ^ ^^"'^ PoVpeptlde. 
responding full-lengm polypeptide by pepHdrsShes s the eZ TT" '""^ P""'^'"^ ~- 

for producing the full-length polypeptides Fragmente loTn ^'"^"'^ ""^^ ^'"P'°>'^<^ ^ intermediates 

Preceing anSorg^h?cTlrre\r rde^rdtt^'I" ''T""^ ^ ""^^^""^^ " -^^ons 
individual coding segments (exons) " '"te-vening sequences (introhs) between 

=nti;;-ru;aTorrr^^^^^^^^^^ 

ammal ,s notisolated, b"ttt,esamepolynucleLeorXeptrr/.?f^^^ or polypeptide present in a living 

in the natural system, is isolated. Such poiynucleotidercoufd bf n^^^^^^^ "''f'e coexisting materials 

tides could be part of a composition. Ld stiH bfisofld fn tL? ^^^"^'"'^""^^ 

environment. '^-^ such vector or composition is not part of its natural 

Siptid^,Vs:S^^^^^^^^ Of SEO ID .0:3 (in partlcularthe mature 

tideof SEQ ID NO;2 and more preferably at leastgo'/st^l.^r ^ (Preferably at least 70% identity) to the polypep- 



EP 1 149 582 A2 



30 



40 



45 



SO 



55 



n™ "^''^T '''^ appropriate DNA sequence as hereinlto^e described as well as an aoDroDriate 

promoter or control sequence. n,ay be employed to transrom, an appropriate host to pen^^the L^t to e^rrt' e . 

s°!lrnTcJ^%Z"^::^T'''^^ Of appropriate hosts, there may be mentioned: bacterial calls, such as E coli 
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The host cell can be a higher eukarvorir ncxti 

oe.l, or the host cell can be a prokajotlc eel sue! Z a b^ZT.fl'' " ' « X^^t 

can be effected by calcium phosphaTe tranScdon DEAP nZ construct into the host ce« 

luub^j The constructs in host cells can bp ucaw i ^'oo;/- 

the recombinant sequence. Alternatively, the potpepttrerofTetrt"""' T""' ^""^ P"''^"^' by 
tional peptide synthesizers. POVPspHdes of the invention can be synthetically produced by conven- 

^°'^P^^-Z^^^^ bactena, or other cells under the control of 

'0 nvedfromtheONAconstrucis ofthepresentinvendon Wnnnt? 7^^ P™^"^* P^^^'"^ "^ing RNAs de- 
oticand euka,yotfchosts aredescribedby Jr^^^^^ 
rnn«,f'":' ^' V- (1989), the disclost^e of Ifh herer,!™^ 

[0067J Transcription of the DfsJA encoding the potoeSdlfot S n 

'5 f7nr,^"?""^"''^"-^--''"«n=«'ntothevecSSn^^^^ 

to 300 bp that act on a promoter to increase its tranLripttoTL^tnr .^^^^ a^out from 1 0 

or the replication origin bp 100 to 270, a cvtome<,;,i„^nr:":K::„ ^'f SV40 enhancer on the late side 

ZIb r «"^ance^ ^arly promoter enhancer, thepo^oma enhancer on the late 

^0 promoter derived from a mghly4res3edTen ' o S^^^^^^^^^ 9-^- «^ ' 

promoters can be derived from operons encodina nlvo^,r " °' ^ '^°«'"«ream structural sequence Such 

^^or. add Phosphatase, orheat shocCSraS^S^^ 3.phosphog,ycerate .ina'se (PGI^.t 

-n appropnate phase with translation initiation and ter^ina«a„ ?eo^enr« "^""^"^^ assembled 

to ensure maintenance of the vector and to if des.vrbte o^t^^^*^ selectable markere and an origin of replication 
hosts fortransfom,ation include e. coll BacH^s subdite ^^'i ? amplifu:ation within the host. Suitable prakaryoHc 
Pseudomonas, Straptomyces, aTSriS^SlSSr^^'^^^^ 
0070] As a representative but nonllm'ung e^^^S/S^^^ 

iectable marker and bacterial origin of reolicado^ ri!;*.! ! , expression vectors for bacterial use can comprise a se- 

'^^^S? (Phamiacia Fine Chemicals, Uppsala fwLdenf and G^f '=°""^«^«al vectors include, for example, 
PBFI322 -backbone- sections are combined with an J^^^^^^^^ (Promega Biotec. Madison, Wl. USA) These 

[0071] Following transfomiation Ta suSe ho.t^^?^ ^'^^'"^al sequence to be exp essed 

the selected promoter is induced by ip CniJ mea7s fir' 1 '° ^" ^PP^P^^te c irnsS 
cultured for an additional period. '^'"Peraturs shift or chemical inducdon) and cells are 

p^e^r:;:SZ^J:::;S!^''"'''^"' P^^^-- - means, and the resulting 

^'^^ - — — ■ 

[0074]^ V ^''^ ^"^^ methods are well know to 

mammalian Txp're'^si^lTSsTems'i^ tCc7sTun^J'nf^r^'^t^°^lt'° ^"""^^ recombinant protein. Examples of 
23:1 75 (1981). and othercell lines capable ofSfeLino a cLmrHnr "'""^ ^^^^^''^^ "y Gluzman Can 

and BHK cell lines. Mammalian exprLonlcto,^ S 

nancer, and also any necessary ribosome bindinn ; ^ "Z?^." °' ^aplication. a suitable promoter and en- 
scnptional temiinatlon sequences, and 5" flanklno Lnf^'n ^ .^"^ " *P"« "^""""^ and acceptor sites tran- 
spllce, and polyadenyladon sites may be useS^Xo" de thTrf ""T"'"'- ^^''"^"'=°^ clenVed'from I sv4o 
[0075] TT,e G-protein chemokine receptor JolypSd^canhT """"^"^^^^^l 9«nedc elements. 

fV-^-tt^ods including ammonium sulfate o Si^C« 
« tography phosphocellulose chromatography hvdranhohv i ' T anion or cation exchange chroma- 

dj^xylapatite chromatography and -ectrct aCaphy ^^^^^^^ ^"'"'^ chromatography, : . 

pleting configuration of the mature protein Fina«v h oh nL , ^ ^'^P' "^^d, as necessary in corn- 

for final purification steps. ' "'^'^ Parfomiance liquid chromatography (HPLC) can be employed 
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[0076] The polypeptides of the present invention may be a naturally purified product, or a product of chemical syn- 
thetic procedures, or produced by recombinant techniques from a prokaryotic or eulcatyotic host (for example, by bac- 
tenal. yeast, higher plant, insect and mammalian cells in culture). Depending upon the host employed in a recombinant 
production procedure, the polypeptides of the present invention may be glycosylated or may be non-giycosylated 
Polypeptides of the invention may also include an initial methionine amino acid residue. 

[0077] The polynucleotides and polypeptides of the present invention may be employed as research reagents and 
materials for discovery of treatments and diagnostics to human disease. 

[0078] The G-protein chemoklne receptors of the present invention may be employed in a process for screening for 
compounds which activate (agonists) or inhibit activation (antagonists), of the receptor polypeptide of the present 
invention . 

[0079] I n general, such screening procedures involve providing appropriate cells which express the receptor polypep- 
tide of the present invendpn on the surface thereof. Such cells include cells from mammals, yeast, drosophila or E 
Coil. In particular, a polynucleotide encoding the receptor of the present invention Is employed to transfect cells to 
thereby express the G-protein chemokine receptor The expressed receptor is then contacted with a test compound 
to observe binding, stimulation or inhibition of a functional response. 

[0080] One such screening procedure involves the use of melanophores which are transfected to express the G- 
protein chemokine receptor of the present invention. Such a screening technique is described in PCT WO 92/01810 
published Febnjary 6, 1992. 

[0081] Thus, for example, such assay may be employed for screening for a compound which Inhibits activation of 
the receptor polypeptide of the present invention by contacting the melanophore cells which encode the receptor with 
both the receptor llgand and a compound to be screened. Inhibition of the signal generated by the ligand indicates that 
a compound is a potential antagonist for the receptor, i.e., inhibits activation of the receptor 

[0082] The screen may be employed for detemnining a compound which activates the receptor by contacting such 
cells with compounds to be screened and determining whether such compound generates a signal, i.e.. activates the 
receptor. 

[0083] Other screening techniques include the use of cells which express the G-protein chemokine receptor (for 
example, transfected CHO cells) in a system which measures extracellular pH changes caused by receptor activation, 
for example, as described in Science, volume 246, pages 181-296 (October 1 989). For example, compounds may be 
contacted with a cell which expresses the receptor polypeptide of the present invention and a second messenger 
response, e.g. signal transduction or pH changes, may be measured to detennine whether the potential compound 
activates or Inhibits the receptor. 

[0084] Another such screening technique involves introducing RNA encoding the G-protein chemokine receptor into 
Xenopus oocytes to transiently express the receptor. The receptor oocytes may then be contacted with the receptor 
ligand and a compound to be screened, followed by detection of inhibition or activation of a calcium signal in the case 
of screening for compounds which are thought to inhibit activation of the receptor. 

[0085] Another screening technique involves expressing the G-protein chemokine receptor in which the receptor is 
linked to a phospholipase C or D. As representative examples of such cells, there may be mentioned endothelial cells, 
smooth muscle cells, embryonic kidney cells, etc. The screening may be accomplished as hereinabove described by 
detecting activation of the receptor or inhibition of activation of the receptor from the phospholipase second signal. 
[0086] Another method involves screening for compounds which inhibit activation of the receptor polypeptide of the 
present invention antagonists by detemnining inhibition binding of labeled ligand to ceils which have the receptor on 
the surface thereof. Such a method involves transfecting a eukaryotic cell with DNA encoding the G-protein chemokine 
receptor such that the cell expresses the receptor on its surface and contacting the ceii with a compound in the presence 
of a labeled fonn of a known ligand. The ligand.can be labeled, e.g., by radioactivity. The amount of labeled ligand 
bound to the receptors is measured, e.g., by measuring radioactivity of the receptors. If the compound binds to the 
receptor as determined by a reduction of labeled ligand which binds to the receptors, the binding of labeled ligand to 
the receptor is inhibited. . y 

[0087] An antibody may antagonize a G-protein chemokine receptor of the present invention, or in some cases an 
oligopeptide, which bind to the G-protein chemokine receptor but does not elicit a second messenger response such 
that the activity of the G-protein chemokine receptors is prevented. Antibodies include anti-idiotypic antibodies which 
recognize unique detenninants generally associated with the antigen-binding site of an antibody. Potential antagonist 
compounds also include proteins which are closely related to the ligand of the G-protein chemokine receptors i e a 
fragment of the ligand. which have lost biological function and when binding to the G-protein chemokine receptor elicit 
no response. 

[0088] An antisense constojct prepared through the use of antisense technology, may be used to control gene ex- 
pression through triple-helix formation or antisense DNA or RNA. both of which methods are based on binding of a 
polynucleotide to DNA or RNA. For example, the 5' coding portion of the polynucleotide sequence, which encodes for 
the mature polypeptides of the present invention, is used to design an antisense RNA oligonucleotide of from about 
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and Dervan etal., Scienca.SSI- 1360 (1991« fhoVfh ' ' '^"^^ ®* 241:456 (1988)- 

o.ina receptor. The antisanse RNA o,! on e^^^^^^^^^^^ and the production of G-p.teinchem: 

^ molecules into G-protein coupled receptor (amisense Sn! Mom T ^""^ "'"^"^ °' "^RNA 

a. Antlsense InhiMor. of Gene BxpLior^cZ lresTl^ Te^oTFTn^^.'.^T''^' °^^°'-<^^"--^-o,,^ 
above can also be delivered to cells such that me antiWeRNll^^^^ U °"3°n"<='eotides described 

of G-protain chemokine receptor. antlsense RNA or DNA may be expressed in vivoto inhibit production 

[0089] A small molecule which bind? \n tno. n * ■ 

- that nom,al biological actlvrtySeSeS or exr^sS ^"f "^""^ ' "^-'^^ -ch 

nhib^ activation of the receptor 'polypeptida of trprl^^^^^^^ "^"'"'^"^^ '""'-"-^ ^"^o "e used to 

LJion^or;:roC^^^^^ 

• "^""""^ O^rotein cheSe S^^^^^^^ ""'^"^ ^"'^ "gand 

[0091] The compounds Which bind to and activate the Rnrof»i„ r .• 

be employed to stimulate haematopolesis w^ShfaL^ ™ia^^^^^^ °' "^^^ 

'Sedre-^er^^^^^^ 

mediated allergic reactions, prostaglandln-lndeSnTfever b^ne r^^^^^^ 

arthntis, shock and hyper-eoslnophilic syndrome sareoldosls. rheumatoid 

^ -ple?t;:ra7er^^^^^^^ 

« SuchacarrierincludesbutisnotllmitsdtosannrbuTreSnTdff^^ 

thereof. The formulation should suit the modrof^dmSaS ' ^""^ =°'"'"nations 

l^eoIfheTn^^Sn^^^rer^^^^ 

beanoticein thefomnprescnbedbyagovernmentelToen™!? '^^"^'^ted with such container(s) can 

or biological products, which notice reflects aDDm^^i h» '^^"'^""9 manufacture, use or sale of pharmaceuticals 

^rrr"«--------p-ntini^^^ 

. f7"s,ln^;SeXS^^^^^^^^^^^ 

• trcal compositions are administered in an amount whfch b^ff^i ' „ f T <^P"°^'"«') The pharmaceu- 

cation. In general, the phamiaceutlcal composition?w1?be adSstlrldf ' ^"^''^ P^P^/'^xis of the specific indi- 
weightand in most cases they will be administe^d in an^nc^^^^^^ ^" ^"""^ ^° ^^9^9 "ody 

in most cases, the dosage is from about^o;5?t "aborrm^o °I ' ""'^ ^^'9'^' 

of administration, symptoms, etc. (CONFIRM DOSAGES) ^'^ ^' '^'"^ '"^ "'"'^^ 

Ebi ^^:>o%T:::rZT^^^^^ - agomsts Which are poiypep«des, may 

referred to as "gene therapy." invention by expression of such polypeptides fn vivo, which Is often 

SoSptid^^^lS^'e^S^^^^^^^^ 

methods are well-known In the art. For ex^e ce.rr^avTe e„o n"- '° ''^^'"^ Such ^• - 

Known^■n the a^^'Arl^r.nlrfra^r^^^^^ 

polypeptide of the present invention may be admiSered tTa 01*^,7 "^"'^'^ ""'^''"'"9 ""^^ 1^>« 
the polypeptide in vivo. These and other meCds for adminf,,! f "3'"««ring cells in vivo and expression of 

method Should be apparent to those skilledr°he irtf^S °' -^-^ 

expression vehicle for engineering cells may be other than^ r»L ? P'^'^"' Invention. For example, the 

toengi„ „3inv^,oaftercom'bination^?^^^^^^^^^^ 

L n it nm~S;:::re?err^ri^^^^^^^^^^^^^^^ -V cier^ed include, but 

Harvey Sarcoma Virus, avian leukosis vir^Xn ape leuker^^ virr'h ^^^""^^ ^Irus, 

Myeloproliferative Sarcoma Virus, and mamman, tumor v^^s lTrr '. T^" immunodeficiency virus, adenovirus, 
nved from Moloney Murine Leukemia Virus embodiment, the retroviral plasmid vector is de- 
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et al.. Blotechnlques . Vol. 7 No 9 980 990 M TsgTor ,^ Z '=y*°"'^9a/ov,ajs (CMV) promoter described in IWille, 
cellular promoters including but not Sited ti the i;is on? "^i nr7„'^' "'""'^^ """""^^^ ^« ^"^^'V't'c 
- may be employed include ^ut are noTi mited o adinol'^^ n ' . ^'^T P™*""'"^^- v^hich 

parvoviruspromoters. The selection oTasui^^bl^or^m^^^^^^^^ """"^ P^'""'''^'^' 819 

contained herein. parent to those skilled in the art from the teachings 

'0 the adenoviral major late promoter; or hetoroS^^fp om te^'^^^' -l*^ '^^^^ "^"^ P^-ot--. -ch as 
respiratory syncytial virus (RSV) promoter inducible nrnr.!? u 'cytomegalovirus (CMV) promoter; the 

meter; heat shock promotLs; tie^lS n S^mmfr't e A^^^^^^ '''^ meta/lothionein pro- 

kinase promoters, such as the Heroes SimoleT th!^ h . P™t"oter; human globin promoters; viral thymidine 
retroviral LTRs hereinabove descn^eJ -S ac^^^^^^^^ t"""'''''- '''"^^'^ ^'^ ('-'"'''"9 modified 

imZ o":cCrShr;iVZEe;^ -™ ^ nnes. EX. 

Human Gene Ther^ny Vol. 1 pS S iS) whth ,s in^^^^^^^^ '^"='''^ 
may transduce the p^kaging cells through any ^3 know^ritL "^'"'"h"' '"''"""^ """^^'y- 
electroporation, the use of liposomes and Ca^ or^inftoZ , , ""^^"^ to. 

t'lorrSor^r"'^'"^^-^^^^^^^^^^ 
ssLi^rs^'sSs^^^^^^^^^ 

« eltherrnv/f/x,or/n^/v<a7^etransducedera^ot^lL^n . employed, to transduce eukaryotic cells, 

tide. Eukaryotic cells Which mTbe trans^^^^^^^^^ 

a^i^eirr^^^^^^^^^ 

^0 Eg rlTi::^^:^:^::, S^^^-^i:^- ^ -°wn .o be capab. Of 

Which expresses a G-protein chemokine receotor wtth th» r '^^^P^" ""^"^ compnses contacting a mammalian cell 
G-proteln chemokine r^eptor, deSg p^seS "I LlTf"""' ''^'^"^ "'"'^'"9 ""'S^*^- »° 

Whether the ligand binds to the G protein chemoWne '""^ '""^^ receptorand thereby detemiining 

agonists and/or antagonists may alsote eSLZed for ^^^^^ "''""'''^ determining 

^ [0105] This Invention also provides a metS d j^rHn^ ^^^"'*^ '° '^"P'^--- 

of the present Invention on S^e^^e 0/ a c J ^ receptor polypeptide 

comprises obtaining total mRNA from the cell and Lnt^rr^I '"^^.^""^ °* """NA coding tor the receptor which 
prising a nucleic acfd molecule of a^eli 10 Llotid^ cTrf T''''^^ """^'"^ ^ ""^'^'^ ^^''^ P™''^ ^o'"' 
within the sequence of a nucleiclld mo L^l encor^^^^^ f "l^"^ "^'''"'''^'"9 ^ '^^^"^^ '"<=l"ded 
-0 ence of mRNA hybridized to the probT aSherebv1^^tertt,n^^^^^ ""der hybridizing conditions, detecting the pres- 
[0106] The present invention ateo provS a m J^hod ln2^^ '^'^"P'"^''^ 
Of the present Invention. These related rStor^marb^S^^^^ 'f^''' ^^^P^- polypeptides 

polypeptide of the present invention by low slmZn^crl^^Hl J I ''°"'°'°3y ^ ^ Q-Protien chemokine receptor 
related natural or synthetic ligands and o7elSmlrTeh'^i "'"^ 'd^ntHying receptors that interact with 

- Chemokine receptor polypeptides of me prLint invemion " Phaonacological blockade of the . 

S higTsl7enc:':Sl^an;Tth%S 

Of this type are at least 20 baies Sabfy at ^3^30 b J,"''" 'T" similar biological activity. Probes 

probe may also be used to ident^ a cDN A In!, nof T P'^'^'^^'^ ^' ^0 bases or more. The 

AnexampleofascreenofWsJpeSSroS^ 
to synthesize an oligonucieoXre Labi^S^ 

genes of the present invention are used tfscreen aTbra^^f h^^^^^^ complementary to that of the 

which members of the llbra^ the probe hybrid«s to " ^^"^ °' '""^'^ "^^'^^"^'"^ 

sZe,?ors~ Som^rrrr lenis'^h^^"^^ - ^ -3--. 

quencesof the defective gene with tha of rnormaTonr^.fh « '^^'"'^'^^ ^""iparing the se- 
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in afunctional assaysystem(e.g^^^^^^^ 

InlU ' V T °' "^"^'^ ""''"^^ '° °^ "^"tatio"s. Once -mutant" 

genes have been ,dent,fied. one can then screen population for carriers of the 'mutanf receptor gene. 

5 13 „ '"""r"*"^" '^f.T? "'"If """^J" 9«"« the present invention may be detected at the DNA level by a 
vanety of t«:hniques^Nucle<c acds used for diagnosis may be obtained from a patienfs cells, including but not limited 
to such as from btood. unne, saliva. Ussue biopsy and autopsy material. The genomic DNA may be used directly for 
Rwf nLT^^ T"! ^"^'"^"'=3"/ "y "Sing PCR (Saiki. et al.. Nature, 324:163-166 1986) prior to analysis 
^^^nnf ''^ ^" «xample:PCRprimers comp.imen4^ to the nucfefc 

aod of the mstant invention can be used to identify and analyze mutatlorts in the gene of the present invention For 
example, deletions and insertions can be detected by a change in size of the amplified product in comparison to the 
normal genotype. Point mutations can be identified by hybridizing amplified DNA to radio labeled RNA of the invention 
or arternatively, radio labeled antisense DNA sequences of the invention. Perfectly matched sequences can be d s in 
guished from mismatched duplexes by RNase A digestion or by differences in melting temperatures. Such a diagnostic 
would be particularly useful for prenatal or even neonatal testing. . =>ucn a aiagnostic 

'5 10110] Sequence differences between the reference gene and -mutants' may be revealed by the direct DNA se- 
quencing method, in addition, cloned DNA segments may be used as probes to detect specific DNA segments T^e 

tTtTJ, . °' ^ ^'"^'^ '^'^P'^'" """'""^'^ 9«"=^^'«<^ a PCR. The sequence 

- S~r:lTnu'o^^:™:^^^^^^^^^^ '^^'^^ "-'-"-^^ - " - — 

[01 11] Genetic testing based on DNA sequence differences may be achieved by detection of alterations in the elec- 
ts mtToblV TJl"""T '^'^ ^^^"^'"""3 ^^-"-^ ^ -P-^«' <-a- 
Zlnr,7. Tr n Tl^LT If P™'^"""" ^""^y*' ^"""^ "^^^^ ^""^ SI protection or the chemical cleavage 
method (e.g. Cotton, et al., PNAS, USA , 85:4397-4401 1985). 

^' Si!2L H ^1?"'°"' ^°'"! "'^If ^ '^^"'^ °' Characterized by changes in gene expression which can be 

tTf^ ^ T?^^ Senes of the present invention can be used as a reference to 

identrfy individuals expressing a decrease of functions associated with receptors of this type 
[0113] The present Invention also relates to a diagnostic assay for detecting altered levels of soluble fomis of the 
30 r ^\=^Pt°^ PO'yPsPtW" of the present invention in various tissues. Assays used to detect levels of 

30 the soluble receptor polypeptides in a sample derived from a host are well known to ttiose of skill in the art and include 
radioimmunoassays, competitive-binding assays. Western blot analysis and preferably as EUSA assay. 
^InL I .'^^ assay initially comprises preparing an antibody specific to antigens of the G-protein chemokine 
^-1^ -i- ^'^^'^'^ ^ monoclonal anttoody. In addition a reporter antibody is prepared against the mon- 
w ^!Tn, T'^- '^P^t^^ anti-body is attached adetectable reagentsuch as radioactivity fluorescence orin thfe 
example a horseradish peroxidase enzyme. A sample Is now removed from a host and incubated on a solid support 
e.g. a polystyrene dish, that binds the proteins in the sample. Any free protein binding sites on the dish are then covered 
th'lflifr!!^ a non-specific protein such as bovine serum albumin. Next, the monoclonal antibody Is incubated 
n the dish during which time the monoclonal antibodies attach to any G-protein chemokine receptor proteins attached 
'■0 h„ «r^H 1^^'^"^ """f ""'^ monoclonal antibody is washed out with buffer. The reporter antibody linked to 

TZnTr ^^7="^^=^ nowplaced in the dish resulting in binding of tiie reporter antibody to any monoclonal antibody 
tt J^^ t G-Protein chemokine receptor proteins. Unattached reporter antibody is then washed out. Peroxidase sub- 
ZTn, 7r f 1 '° ''^"^'^P^ « '""^ P^"°^ a measurement of the 

Htandard^'ifrC'e receptorproteins present in a given volume of patient sample when compared against 

' J^f sequences of the present invention are also valuable for chromosome identification. The sequence Is 

specincally targeted to and can hybridize with a particular location on an individual human chromosome IMoreover 
IrTI^,!! "^^"'"^'"9 Part"="'ar sites on the chromosome. Few chromosome marking reagents based 

on actual sequence data (repeat polymorphisms) are presently available for maridng chromosomal location. The map- 
> n ?<fnf chromosomes according to the present invention is an important first step in correlating those se- 

' quences with genes associated with disease. r ^ y uiuae s.b 

ihllnMA^'')-^"^' "tapped to chromosomes by preparing PCR primers (preferably 15-25 bp) from 

he oanomi^ZA :k ^"^^"'1°' '° '^^'"^ P"'"^'^ ^° "°t span more Ln one exon in 
lomoH" . f H K ; "-"P'-cating the amplification process. These primers are then used for PCR screening of 
somatic cell hybrids containing individual human chromosomes. Only tiiose hybrids containing the human gene cor- 
responding to the primer will yield an amplified fragment. 

!!oc Jio ''i? " '^T'"^ of somatic cell hybrids is a rapid procedure for assigning a particular DNA to a particular chro- 
Tnir^r f ^"^ f ""'^^ '"^ same.oligonucleotide primers, sublocalization can be achieved with 

panels of fragments from specific chromosomes or pools of large genomic clones in an analogous manner Other 
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SdLw Sfhrl^^^^^ , ?^ '° chromosome includemsitu hybridization. prescreening with 

roi 1 81 ZZTrl^ , •! preselection by hybridization to construct chromosome specific^DNA libraries 
lo ol,, Fluorescence m snu hybndization (FISH) of a cDNA clone to a metaphase chromosomal spread can be used 

5 LT f ' "'"'"^ -chromosomal location in one step. This technique can be used with cONA as short ^50 or 60 
g^on ^ ^aslc Techniques.'';;" 

nn^ a seq^ence has been mapped to a precise chromosomal location, the physical position of the sequence 

Zlt°,TT "^"^.^ "^"'"'"^ ^^"^''^ '"^ S"=f><^ata am found, for example, in V McKusick 

<o h" "^f (av^'l^'e °" through Johns Hopkins University Welch Medici LibraJ) The 2 

throuah .?nl 'T'' f '"^^ "^"'^ "^^PP^^ chromosomal region are men iden^fied 

through linkage analysis (coinheritance of physically adjacent genes) laenmied 

J?'!!' ''J' '° ''^'^""'■"^ "'^ differences In the cDNA or genomic sequence between affected and 

If !^ I '^"^ " ^ " ^""^^ ^" t''^ a««ct«l individuals but not in any nonr-aHndivid 

uais, then the mutation is likely to be the causative agent of the disease 

' Smnr" T^"^ °' P^^^'"^' ""^^'"3 and genetic mapping techniques, a cDNA precisely localized to 

(This assumes 1 megabase mapping resoluUon and one gene per 20 kb) ^usaiive genes. 

IITI "^^ P°'yP«P"='^s. ths'r fragments or other derivatives, or analogs thereof, or cells expressing them can be 

ant2olTT""°''\'°''''"''^""^^^^^^ 

fr^nlnf' ^fP^^"!"* '"^'"'iss cfi'-^^ric. single chain, and humanized a^Hbodies as Bellas Fab 

:=::;:::::.s^z^tzT" ""-^ - - — - - 

Til^LTT'^'f^ generated against the polypeptides corresponding to a sequence of the present invention can be 
erih v , n ' H "I"'" ^" ^"""^ °r by administering the polypeptides to aranlmal pref 

Sdino onivafral , "'^ P^'VP^Pf^- ts'lf- In thL'anner, even a sequence 

rurhTn«bol,Vrr "'''^^ P^I^P^P^f ^^^^ to generate antibodies binding the whole native polypeptides 
roiti, p ^ "^^'^ '° "'^ polypeptide from tissue expressing that polypeptide 

; Ji ifnl "'^^^'^1°" °' monoclonal antibodies, any technique which provides antibodies produced by continuous 

^nd ,h» PRV H K H '*'=''""'"^' "^^ 8^^" hybridoma technique (Kozbor et al.. 1 983. Immunolog; Today 4 72) 

ToZ'f.Z:iTTZ^ZZTZ^^^^^ -noconS: 

[01 2S] Techniques described for the production of single chain antibodies (U.S. Patent 4,948 773) can be adaoted 
to produce single chain antibodies to Immunogenic poVpeptlde products of this invention, /^so ^anscenic mfce maj 
?oi^«f ^^"""^^^ humanized antibodies to immunogenic polypeptide products of this invention. ^ 
Eto^m^Itr f"«'^«^'^««=ribed with reference to the following examples; however, it is to be 

are by we°gM " '° ^'^'P'""" ^^'^^ °^ ""'^^^ otherwise specified. 

term^wl.l'LlYcn'Lir'''' ""''^^^'^""^'"^ °' ^-P- -^tain frequently occurring methods and/or 

ftlnfna oirim^T ^""'S^f ^ lowercase p preceded and/or followed by capital letters and/or numbers. The 
stmcted f^m lv«^r'" T ^'-^^ =''"^'"^^<='«"y Publicly available on an unrestricted basis, or can be con 

^ri?H =. T f ! "^^"""'^ ^"^""^ P""""''^'^ procedures. In addition, equivalent plasmids to those de- 
scribed are known in the art and will be apparent to the ordinarily skilled artisan 

SrenceTif thi'^AT '° "'^^"^^^ ^""^ ^"'^ ^ ^^at acts only at certain 

sequences m the DNA. The vanous restriction enzymes used herein are commen:ially available and their reaction 
cond l ions, cofactors and other requirements were used as would be known to the ordiLrily skilled^Sn For a^a 

wS io^^n ".""^r^ °' "^^""^"'^ P'^^'"''' construction, typically 5 to SO ^.g of DNA are digested 

rnzvmel are so^L°drv?r' ^i^^^^^^f ^P™"'"*^ """^^ ^"'^ ^""^'^^^^ ^^^"^ Jl^r particular re tS 
enzymes are specified by the manufacturer. Incubation times of about 1 hour at 37'C are ordinarily used but mav van, 

LTgroToirrdSia^^^^^^^^ 

[0131] "Oligonucleotides" refers to either a single stranded polydsoxynucleotide or two complementan/ oolvdeoxv 
nucleotide strands which may be chemically synthesized. Such syntheL oligonucleo des hTve n^S phospti a^d 
thus win not ligata to another oligonucleotide without adding a phosphate wifh an ATP in me " ssence'of a'kinte. A 
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buffers and conditions With 1 0 'units to T4 DNAToase -.lT^^^ "^f " "'^^ "«=°'"P'^''«=' "^Ing known 

DNA fragments to be ligated ^ ^ ^ ''^ °' approximately equimolar amounts of the 



Example 1 

Bacterial Expression and Purification of HDGNRm 



'5 



[0134] The DNA sequence encoding for HDGNR 1 0 ATcr« i= uih^ik , „ ^ 

corresponding to the S" and sequences of the procls^^HDGNR n nr^^ 'T ''^^ oligonucleotide primers 

the vector sequences 3" to the I^DGNRIO gene AdrttfonarnuSH ^ ""^ "3"^' P'P"'^^ ^^l^^^^^) ^nd 

S' and 3' sequences respective^. The S' o^ZnuTSe lZtr^^tt "°SNR1 0 were added to the 

CAAGTGTCA 3' contains an EcoRI restric on .nJ!^ f ""^ sequence 5' CGGAATTCCTCCATGGATTAT- 

stamng from the Presum^ tetinauS^^^^ '"'T''^ °' ^"'^'"S 

TCGTCACAAGCCCACAGATAT3' contains comn^Hnf ^" 5' CGGAAGCT- 

otides Of HDGNR10 coding sequencrSe reSon rnS:^'T'"*=^* *° " ''^^ ^""^ ^« ""cle- 

bacterial expression vectorpQE-9 (ofagen Inc S EtonXn the 
resistance(Amp0.abacteriLrigl otrSnifS 

ing site (RBS), a S-His tag and restriction eS^eSes ^qH ZT T "'T'^' ""^^'"^ <'''°>' ^ "'"d- 
sequences were ligatedlnto pQE-9 and we^nserted^^S^rwith t" ^"^Hindill. 77,9 amplified 

the RBS. The ligation mixture was then used tTSnsfon^T cTiv '''' '^'^'"""^ ^""^ 

described in Sambroolc, J. et ai Moleoularcionln. a Tf " "^^^'^^ ) "^e procedure 

M15/rep4 contains muft;plecop'eso°tre^LSp^^^^^^^ ^^""9 '-^"'''^'"'V P^^^'- (1989)- 

amycin resistance (KanO. Transfom^ants Tie SEy th^STa"^^^^^^ -pressor and also confers kan- 
resistant colonies were selected. Plasmid DNA was isolaLdln^ r ^'^'^^ ^"'^ ampicillinAanamycin 

the desired constn^cts were grown ovemfgft^S/^nn'CLl;^^^^^^^^ Clones containing 

mo and Kan (25 ug/ml). The O/N culture Is used tn .11,. ♦ , ^ supplemented with both Amp (i oo ug/ 

grown to an opticaTdenslty 600^0 o /^ oSeen^^^^^^^^ ^ °' '^"^ «ere 

then added to a final concentration of 1 rnM. IPTG^erbytacS^^^^ pyranoside") was 

to increased gene expression. Cells were grown an ext™% to /h ^'earing the P/0 leading 

Thece..pelletwasso.ubi«zedinthe=hao"o'p^^rgent62,arGuan^^^^^^^^^^ 
was purified from this solution by chromatography on a fSScSf^^^^^^ 

binding by proteins containing the 6-His tag HochuT E ^M^fl " conditions that allow for tight 



Example 2 

Expression of Recombinant HDGNR1Q in CHR 



si^orig^n^srarirrpiis 

polylinker region, a SV40 intron and roSSorsite A DNA f;aomf " °T "^^'^^ ''""^"^ ^ 

and a HA tag fused in frame to Its 3' end was cloned^nto thP no^ "'^ ^""'^ HDGNR1 0 precursor 

protein expression is directed underlie crVp SerThe HAt^^ "^^ ^^^ornbinant 

hemagglutinin protein as previously describedTw'son H n^^/^'H" J° ^" ^P^^P^^^^^ved-from theinfluenza 
Lerner, 1 984. Cell 37, 767). The infusion of IHA tag to he taL ^ ^•^^^^"^o". ^- Connolly, and R. 

with an antibody that recognizes the HA ep tope Protam allows easy detection of the recombinant protein 

roJ37l ^l!" nM?'" construction strategy Is described as follows: 
lui J7J The DNA sequence encoding for HDGNR1 0 ATCC Q71 a-t 
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IS 



20 



f5 



7 



quence follo^red by HA tag fused in fr Je a translat'te^r. '^^ °' ^ ^''^ "DGNRIO coding se 

and.igated.The,iga«onrni«urewastr^nsSn^E^^^^^^^ 
11099 North Torrey Pines Road, La Jolla CA B203nv^!l^^^^^ 

and resistant coionres were selected. Plasmid DNA v2s isoSe^Zt^n T °" "'"'^'^ P'^^« 

ysis forthepresenceoftheco-rect fragment ForexpressionS^J transfomTants and examined by restriction anal- 
with the expression vector by DEAE DEXTRAN meror,7sJ^^^^^^ COS cells were transfected. 

Laboratory Manual, Cold Spring Laboratory p/el Sasi/ Tho - ' ' "^"'^"^'^^ Cloning: A 

by radlolabelling and irnmunoprecipitation rHai^^^^^^ 
HarborLaboratory Press. (1988,). Lis were labellLrSho^^^ 

media- were then collected and cells were Vsed with deteraent miP?h,,lT2. .7 '*^y*P°«''^an«fection. Culture 
NP-40. 0.5% DOC, 50mM Tris. pH 7.5). m^o^X 'iTTzZrm!^^^^^^ 7' '''' 

precipitated with a HA specific monoclonal antibody Pro e ns oref L t ! ^'^'^ ^""^ ^"""'^ '"^'^'^ 

niiooay. proteins precipitated were analyzed on 15% SDS-PAGE gels. 

Example 3 

ClonlnB and expre..sion of HOnMRiQ usino the h..„.n»i„ ,s exor....,,nn .y ...^ 
[0138J The DMA sequence encoding the full length HDGNR10 protein ATCC # 

m39 TeT"'' <=o-spondlng to the 5' and 3" sequenSs of'tS^ne- """""^^ """^ 

Lriln^:^:eTe f^^^^^^^^ 3- and contains a B^H, 

otic cells (J. Mol. Biol. 1 987. 1 96 \a7-Ss7ko^^^^^xT,TT^ ! "'^ °' '«"s'ation In eukary- 

(the initiation codon fortran^l^nT'ATO") ^« nucleotides of the EDGNR1 0 gene 

Sthrr::£;s^^^^^^^^^ 

the HDGNR1 0 gene. The amplified sequences were SS f^^^^^ """"'^"^'ated sequence of 

kit ("Geneclean," BIO 101 Inc U Jolla cT^ThZllT , I 9^' ""'"9 * commercially available 

purified as described above, ^fe^ragmen^fs de^^a^^^^^^^^^ '"'^'^ ^'"^ '"^ ondonuclease BamH. and 

s us^,^rbi^i^;reZt-r^^^^^ 

methods for baculovirus vectors and inse« ce^^cu^ ^^4^?,; T ^""^ 'S^^- * "manual of 

No. 1555). This expression vector contal^thTsCa ooS^^^^ T '^^^"""'^ Experimental Station Bulletin 
yhedrosis Vims (AcMNPV) followed by thrrelgnZsitS^^^^^ 

tion site of the simian vims (S V)40 is used forefflS, oot^idlnl? ^ endonuclease BamHI. The poiyadenyla- 
the beta-galactosidase gene from E coll Is InsertedTn th»^ " <" recombinant viruses 

polyadenylafion Signal o'fthepolyhed^ ^e^^^^^ 

forthecell-mediatedhomologouLeSn«Sra„s^^^^ 
couldbe used in place of pRG1 such ^ pS ' ^74^1^^^^^^ 

170:31-39). P«cj/j, PVL941 and pAcllWI (Luckow. V.A. and Summers, M.D., Virology, 

This vector DNA is designated V2 ^" ''""^ ^ ^Sarase gel as described above. 

baculovirus ("BaculoGoldTM baculovirus DNA" Pharminoen l^rTni ^ commercially available linearized 

al. Proc. Natl. Acad. Sci. USA. 84:7413-741 7 11987^ ^^'^ "^'"^ "Pofection method (Feigner et 

[0145] lug of BaculoGoldT" virus DNA anrt k ..JL , 

microtiter plate containing 50 luTseru^free Grace's^^^^^^^^^^^^ PBacHDGNRI 0 were mixed in a sterile well of a 
10 1.1 Lipofectln plus 90 ^1 Grace's mediu^we fadded tlT.n J! ^^^^^^^'^^^9. MD). Afterwards 

Then the transfection mixture was added dToow L to m.^r . '?,°"'"'''' ""'""''^ """^ temperature, 
culture plate with 1 ml Grace' m^rt"™: I™.'" "l^'^ "^^^'^^''^ (^TCC CRL 1711) seeded in a 35 mm tissue 
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back into an incubator and cultivation continued at 27*C for four days. 

[01 46J After four days the supernatant was collected and a plaque assay performed similar as described by Summers 
and Smith (supra). As a.modificaUon an agarose gel with "Blue Gar (Life Technologies Inc., Gaithersburg) was used 
which allows an easy isolation of blue stained plaques. (A detailed description of a "plaque assay" can also be found 
9 10^ ^^^^^ ^°'* '"^^^^ culture and baculovirology distributed by Life Technologies Inc., Gaithersburg. page 

[0147] Four days after the serial dilution, the viruses were added to the cells, blue stained plaques were picked with 
the tip of an Eppendorf pipette. The agar containing the recombinant viruses was then resuspended in an Eppendorf 
tube containing 200 \i\ of Grace's medium. The agar was removed by a brief centrifugation and the supernatant con- 
taining the recombinant baculoviaises was used to infect Sf9 cells seeded in 35 mm dishes. Four days later the su- 
pernatants of these culture dishes were harvested and then stored at 4*C. 

[01 48] Sf9 cells were grown in Grace's medium supplemented with 1 0% heat-inactivated FBS. The cells were infected 
with the recombinant baculovirus V-HDGNR10 at a multiplicity of infection (MOI) of 2. Six hours later the medium was 
removed and replaced with SF900 II medium minus methionine and cysteine (Life Technologies Inc.. Gaithersburg) 
42 hours later 5 tiCi of 35S-methionine and 5 ^iCi ^SS cysteine (Amersham) were added. The cells were further incubated 
for 16 hours before they were harvested by centrifugation and the labelled proteins visualized by SDS-PAGE and 
autoradiography. 



Example 4 

Expression via Gene Therapy 

[01 49] Fibroblasts are obtained from a subject by skin biopsy. The resuming tissue is placed in tissue-culture medium 
and separated into small pieces. Small chunks of the tissue are placed on a wet surface of a tissue culture flask, 
approximately ten pieces are placed in each flask. The flask is turned upside down, closed tight and left at room 
temperature over night. After 24 hours at room temperature, the flask is inverted and the chunks of tissue remain fixed 
to the bottom of the flask and fresh media (e.g., Ham's F1 2 media, with 1 0% FBS. penicillin and streptomycin, is added. 
This is then incubated at 37'C for approximately one week. At this time, fresh media is added and subsequently changed 
every several days. After an additional two weeks in culture, a monolayer of fibroblasts emerge. The monolayer is 
trypsinized and scaled into larger flasks. 

[0150] pMV-7 (Kirschmeier, P.T et al. DNA, 7:219-25 (1988) flanked by the long terminal repeats of the Moloney 
munne sarcoma virus, is digested with EcoRI and HIndlll and subsequently treated with calf intestinal phosphatase. 
The linear vector is fractionated on agarose gel and purified, using glass beads. 

[0151] The cDNA encoding a polypeptide of the present invention Is amplified using PGR primers which con-espond 
to the 5' and 3' end sequences respectively. The 5' primer contains an EcoRI site and the 3' primer contains a Hindlil 
site. Equal quantities of the Moloney murine sarcoma virus linear backbone and the EcoRI and Hindlil fragment are 
added together, in the presence of T4 DNA llgase. The resulting mixture is maintained under conditions appropriate 
for ligation of the two fragments. The ligation mixture is used to transfonn bacteria HB1 01 , which are then plated onto 
agar-containing kanamycin for the purpose of confirming that the vector had the gene of interest properly Inserted. 
[0152] The amphotropic pA317 or GP+am1 2 packaging cells are grown in tissue culture to confluent density in Dul- 
becco's Modified Eagles Medium (DMEM) with 10% calf serum (CS). penicillin and streptomycin. The MSV vector 
containing the gene is then added to the media and the packaging cells are transduced with the vector. The packaging 
cells now produce infectious viral particles containing the gene (the packaging cells are now referred to as producer 
cells). 

[0153] Fresh media is added to the transduced producer cells, and subsequently, the media is harvested from a 10 
cm plate of confluent producer cells. The spent media, containing the infectious viral particles, is filtered through a 
miHipore filter to remove detached producer cells and this media is then used to infect fibroblast cells. Media is removed 
from a sub-confluent plate of fibroblasts and quickly replaced with the media from the producer cells. This media is 
removed and replaced with fresh media. If the titer of virus Is high, then virtually all fibroblasts will be infected and no 
selection is required. If the titer is very low. then it is necessary to use a retroviral vector that has a selectable marker 
such as neo or his. 

[01 54] The engineered fibroblasts are then injected into the host, either alone or after having been grown to confiu- 
ence on cytodex 3 microcarrier beads. The fibroblasts now produce the protein product 

[0155] Numerous modifications and variations of the present invention are possible in light of the above teachings 
and, therefore, within the scope of the appended claims, the Invention may be practiced otherwise than as particularly 
described. 
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(C) OPERATING SYSTEM: MS -DOS 

(D) SOFTWARE: WOPOJ PERFECT 5.1 
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GTGAGATC-GT GCTTTCATGA ATTCCCCC;v;i ZAXZAGCZ?A GCTCTCCAiC TAGTGGACAC 
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337 



435 



GGAAGCTAGC AGCAAACrrt CCCTrCACTA CGAAACTTCA TTGnTGGCC CAAAAGAGAG 120 

TTAAITCAAT GTAGACATCT ATGTAGGCAA TTAAAAACCT ATTGATGTAT AAAACAGTTT 180 

GCATTCATGG AGGGCAACTA AATACATTCT AGGACnTA" AAAAGATCAC TTnTATTTA 240 

TGCACAGGGT GGAACAAG ATG GAT TAT CAA GTG TCA AGT CCA ATC TAT GAG 231 
Mac A3? Tyr Gin Val Ser* Ssr Pro lie Tyr As? 

* 

ATC AAT TAT TAT ACA TCG GAG CCC TGC CCA AAA A7C AAT GTG AAG CAA 33 9 
11 a Asn T-r: Tyr Tlir Ser Glu Pro Cys Pro Lys lis Asn Val lys Gin 

ATC GCA GCC CGC CTC CTG CCT CCG CTC TAC TCA CTG GTG TTC ATC TT" 
lis Ala Ala Axg Leu Lau Pro Pro Leu Tyr Ser Leu Val Phe lie Phe 

C-GT TIT GTG GGC AAC ATG CTG GTC ATC CTC ATC CTG ATA AAC TGC CAA 
Gly Pile Val Gly Asa Mec Leu Val He Leu He Leu lie Asa Cys Gin 

AGG CTG GAG AGC ATG ACT GAC ATC TAC CTG CTC AAC CTG GCC ATC TCT 483 
Arg Leu Glu Ser Mec Tlir Asp He Tyr Leu I^u Asn Leu Ala He Ser 

• GAC CTG TTT TTC CTT CTT ACT GTC CCC TTC TGG GCT CAC TAT GCT GCC 531 
Asp Leu Phe Phe Leu Leu Thr Vai Pro Phe Trp Ala His Tyr Ala Ala 

GCC GAG TGG GAC nr GGA AAT ACA ATG TGT CAA CTC TTG ACA GG3 CTC 579 
Aia Gin Trp Asp Phe Gly Asn Thr Mec cys Lau Lau Thr Gly Leu Tyr 

TAT TTT ATA GGC TTC TTC TCT GGA ATC TTC TTC ATC ATC CTC CTG ACA 627 
Phe He Gly Phe Phe Ser Giy He Phe Phe He He Gin Leu Leu Thr 

ATC GAT AGG TAC CTG GCT ATC GTC CAT GCT GTG ITT GCT TTA AAA GCC S7S 
He Asp Arg Tyr Leu Ala Ha Val H.s Aia Val Phe Ala Leu Lys Ala 

AGG ACG GTC ACC TTT GGG GTG GTG ACA AGT GTG ATC ACT TGG GTG CTG 72J 
Arg Thr VaL Thr Phe Gly Vai Val Thr Ser -Val He Thr Trp Vai Vai 

GCT GTG TTT GCG TCT CTC CCA GGA ATC ATC TTT ACC AGA TCT CAA AAA 771 
Ala Vai Phe Aia Ser Leu Pro Gly He He Phe Thr Arg Ser Gin Lys 

GAA GGT CTT CAT TAC ACC TGC AGC TCT CAT *TTT CCA TAC AGT CAG TAT 319 
Glu Gly Leu His Tyr Thr cys Ser Ser His Phe Pro Tvr Ser Gin Tyr 

CAA TTC TGG AAG AAT TTC CAG ACA TTA AAG ATA GTC ATC TTG GGG CTG 357 
Gin Phe Trp Lys Asn Phe Gin Thr Leu Lys He Val Zle Leu Giy Leu 

GTC CTG CCG .CTG CTT GTC ATG GTC ATC TGC TAC TCG GGA ATC CIA AAA 915 
Va^ Leu Pro Leu Leu Vai Mec Val Ha Cys Tyr Ser Giy lis Leu Lys 

ACT CTG err CGG TGT CGA AAT GAG AAG AAG AC-G CAC AGG GCT GTG AGG 953 
Thr Leu Leu Arg Cys Arg Asn Glu Lys Lys Arg His Arg Ala Val Arg 

CTT ATC TTC ACC ATC ATG ATT GTT T?.T TTT CTC TTC TGG GCT CCC TAC 1011 
Leu He Phe Thr He Mec He Val Ty-r Phe Lcu Piie Trp Aia Pro Tyr 

AAC ATT GTC CTT CTC CTG AAC ACC TTC CAG GAA TTC TTT GGC CTG AAT 1059 
Asn He Vai Leu Leu Leu Asn Tnr Pne Gin Glu Phe Phe Giy Leu Asa 

AAT TGC AGT AGC TCT AAC AGG TTG GAC CAA GCT ATG CAG GTG ACA GAG 1107 
Asn Oys Ser Ser Ser Asn Arg Leu Asp Gin Ala Mec Gin Val Thr Glu 

ACT CTT GGG ATG ACG CAC TGC TGC ATC AAC CCC ATC ATC TA" GCC 115 5 

Thr Lau Gly Mec Thr Kis Cys Cys Hs Asn fro Ha He Tyr Ala Phe 
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10 



15 



30 



35 



40 



45 



i203 
1251 
1239 
1354 



GTC GOQ GAG AAG TTC AGA AAC TAr cr^r t-ts /—^ 

vax cay cxu P.e ^= fjf T.C ^ 

«f ^ S J=J J,=! r^c CAa cu oAo Gcr 

jr A-ys tys cys Ser ^le ?he Gia Gin Giu Ala 
p';o^ S Je=^ ^ S5 *=.S JCC ACT 0« CAa C« 

lie Je=J §r.' T^AOTG^C T=orSACCCA „=AGAC^ 

TGCACATGGC TTAGTTTrCA TACACAGCC" GGGCTr^ , 

^ccrr Cv-^CTGCwwu TCGGGTGGAA GAGGTCTTIT I414 

(2) INFORMATION FOR S5Q ID NO -2. 

(a; LENGTH: AWI NO "ACIDS - 
(B) TYPE: AMINO ACID " 
<C) STRANDEDNESS • 
(D) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE: SFIOTEIN 

(xi) SBQDSNCS DESCRIPTION: SSQ ID N0.2 ■ 

«« A>p V.X S.. ^ ^. 

P„ cjs P„ u. ^, ^ JS, 

^1 ^ 

v« ^„ . ^ 

..u =Xu s.r „.c TJj ^, xxe ^ ^ „^ ^.0 

..u P.e ..e Leu .e. va. ^ „. Js 

AX. ex. ..p p,, ^ a= ^ , 

^ P.. XX, ex. P„ p„e ... ox. in p., p.. ,x. XX, III 
I..U T,.- XX. Jjp X., J = X.0 

AXa ^. X3C j„ 

lie TT, V.X vax V.X PK. ^a JSC 

X^- S.. JXJ ... =X>. MS ^ J«S 

His Phe Pro Tyr Ser Gin Tvr Gin Pho -. , 130 
185 ^ "j's Asn Pha Gin Thr 

Leu Lys Tie Val Us Lau Gly Leu Va^ 11- Pr-n r - 

200 ^ °" ^^'r ^eu Leu Val Met 



2" 210 
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1. Use of 
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(1) a DNA encoding a polypeptide which activates 

(1 .1) a polypeptide comprising a member selected from the group consisting of: 



(A) a polypeptide as shown in SEQ ID NO: 2; 

(B) the G-protein chemokine receptor polypeptide encoded by the HDGNR10 clone of ATCC Deposit 
35 No. 97183; 

(C) a polypeptide which corresponds to the mature polypeptide of (A) or (B); 

(D) a polypeptide at least 90% or 95% identical to the G-protein chemokine receptor polypeptide of 
any one of (A) to (C); 

(E) a polypeptide which comprises a soluble fragment of the polypeptide of any one of (A) to (D); 
■'^ (H a polypeptide which comprises an extracellular portion of the polypeptide of any one of (A) to (E); 

(G) a polypeptide which comprises a fragment of the polypeptide of any one of (A) to (F), said fragment 
being capable of binding a ligand of the human G-protein chemokine receptor; 

(H) a polypeptide which comprises 50 contiguous amino acids of the polypeptide of any one of (A) to 

(G); 

''^ (0 a polypeptide of any one of (A) to (H), wherein said polypeptide has G-protein chemokine receptor 

activity; 

(J) a polypeptide of any one of (A) to (H). wherein said polypeptide is capable of binding a ligand of 
the G-protein chemokine receptor; 

(K) a polypeptide of any one of (A) to (J), wherein said polypeptide does not include a N-terminal 
methionine; and 

(L) a polypeptide of any one of (A) to (J), wherein said polypeptide includes a N-temninal methionine, 

(1.2) or a polypeptide which is obtainable by a method for producing a G-protein chemokine receptor 
polypeptide comprising cuituring a host eel! comprising a polynucleotide selected from the group consisting 

55 of. 



(a) a nucleic acid comprising the nucleotide sequence as shown in SEQ ID NO: 1 which encodes the 
G-protein chemokine receptor polypeptide; 
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(b) a nucleic acid encoding the polypeptide as shown In SEQ ID NO: 2; 

(c) a nucleic acid comprising the nucleotide sequence of the HDGNR10 clone in ATCC Deposit No. 
97183; 

(d) a nucleic acid encoding the G -protein chemokine receptor polypeptide encoded by the HDGNR1 0 
clone in ATCC Deposit No. 971 83; 

(e) a nucieic acid encoding the mature fomn of the G-proteIn chennoklne receptor polypeptide of any 
one of (a) to (d); 

(f) a nucleic acid encoding a polypeptide at least 9(3% or 95% identical to the encoded G-protein 
chemokine receptor polypeptide of any one of (a) to (e); 

(g) a nucleic acid at least 90%, 95% or 97% identical to the nucleic acid of any one of (a) to (e); 

(h) a nucleic acid encoding a soluble fragment of the G-protein chemokine receptor polypeptide of 
any one of (a) to (g); 

(i) a nucleic acid encoding an extracellular portion of the G-protein chemokine receptor polypeptide 
of any one of (a) to (h); 

G) a nucleic acid encoding a fragment of the G-protein chemokine receptor polypeptide of any one of 
(a) to (i), said fragment being capable of binding a ligand of the human G-protein chemokine receptor; 
(k) a nucleic acid encoding at least 50 contiguous amino acids of the G-protein chemokine receptor 
of any one of claims (a) to Q*); 

(I) the nucleic acid of any one of (a) to (k), wherein said nucleic acid encodes a polypeptide or fragment 
having G-protein chemokine receptor activity; 

(m) the nucleic acid of any one of (a) to (k), wherein said nucleic acid encodes a polypeptide or 
fragment capable of binding a ligand of the G-protein chemokine receptor; 

(n) the nucleic acid of any one of (a) to (m), wherein said nucleic acid does not encode a N-terminal 
methionine; 

(o) the nucleic acid of any one of (a) to (m), wherein said nucleic acid encodes a N-terminal methionine; 
(p) a vector comprising a polynucleotide as defined in any one of (a) to (o) which is comprised in a 
vector; -and 

(q) a polynucleotide as defined in any one of (a) to (o) operably associated with a regulatory sequence; 

and recovering said polypeptide encoded by said polynucleotide 
(2) or a compound which activates 

(2.1 ) a polypeptide comprising a member as defined in any one of (A) to (L) 

(2.2) or a polypeptide which is obtainable by a method for producing a G-protein chemokine receptor 
polypeptide comprising culturing a host cell comprising a polynucleotide as defined in any one of (a) to 
(q); and recovering said polypeptide encoded by said polynucleotide 

for the preparation of a phamnaceutical composition for the activation of a G-protein chemokine receptor. 

The use of claim 1, wherein said activation comprises stimulating haematopoiesis, wound healing, coagulation, 
angiogenesis. or growth factor activity; or for treating solid tumors, chronic infections, leukemia, T-cell mediated 
auto-immune diseases, parasitic infections, or psoriasis. 

Use of 

(1) a DNA encoding a polypeptide which inhibits 

(1 .1) a polypeptide comprising a member selected from the group consisting of: 

(A) a polypeptide as shown in SEQ ID NO: 2; 

(B) the G-protein chemokine receptor polypeptide encoded by the HDGNR1 0 clone of ATCC Deposit 
No. 97183; 

(C) a polypeptide which corresponds to the mature polypeptide of (A) or (B); 

(D) a polypeptide at least 90% or 95% identical to the G-protein chemokine receptor polypeptide of 
any one of (A) to (C); 

(E) a polypeptide which comprises a soluble fragment of the polypeptide of any one of (A) to (D); 

(F) a polypeptide which comprises an extracellular portion of the polypeptide of any one of (A) to (E); 

(G) a polypeptide which comprises a fragment of the polypeptide of any one of (A) to (F). said fragment 
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being capable of binding a ligand of the human G-protein chemokine receptor 

(H) a polypeptide which comprises SO contiguous amino acids of the polypeptide of any one of (A) to 

SiflX'^"^"'"^ °' °' ^'^^ '^"^ P°'yP«P«d« Q-P™t«i" Chemokine receptor 

(J) a polypeptide of any one of (A) to (H), wherein said polypeptide is capable of binding a ligand of 
the G-protein chemokine receptor; » a 

mithioni^eS^ ^"^ °' ^^i^" P°'yP«P'«« '^^es not include a N-temiinai 

(L) a polypeptide of any one of (A) to (J), wherein said polypeptide includes a N-tem,inal methionine. 

io!i!ntf/°'^''°'"''^ ''"^'"^'^ ^ "^^"'"•^ P™''"«"9 « S-P™te'" Chemokine receptor 

polypept,decompns.ng cuttunng a host cell comprising a polynucleotide selected from the group consisrg 



r l?„11irn^ h ^°"^J:°'"P"*'"S ^''^ nucleotide sequence as shown in SEQ ID NO: 1 which encodes the 
G-protein chemokine receptor polypeptide; '>'wuea ma 

(b) a nucleic acid encoding the polypeptide as shown in SEQ ID NO- 2- 

ISiaa"'"^"' '='""P"^'"9 *° nucleotide sequence of the HDGNR10 clone in ATCC Deposit No. 
clVl^jS^cCoS^ 

it^oaaTt'o (d?°"''°*"^''^'"^'"'^'°"^ """^ '''^"'"'"■"^ '^ceptorpolypeptide of any 

(0 a nucleic acid encoding a pofypeptide at least 90% or 95% identical to the encoded G-protein 
chemokine receptor polypeptide of any one of (a) to (e)- 

(g) a nucleic acid at least 90%, 95% or 97% identical to'the nucleic acid of any one of (a) to (e)- 
iny onrclrjno (g);'"'''"" ^ '^"P'*^ polypeptide of 

S aTote o^S to7h)f ""^^^^^""''^ P°«'°" °' G-P-tein chemokine receptor polypeptide 

w"wl^f ^"''°fK ^ ^ ''^3'"^"' °' "'^ °-P~^^'" chemokine receptor polypeptide of any one of 
k ^nJZl r^^ ^^'"^ 'f P^"'^ ^'"=""3 ^ "g^"* C the human G-protein chemokine receptor; 

^f ci^ ^^^^^^^^^^^ =° '^"""^"""^ -''^^ °-p~-'" -i-; 
ir;^?srmTk::r^^^^^^ 

l^ir!?^ ""<='elc acid Of any one of (a) to (k). wherein said nucleic acid encodes a polypeptide or 
ragment capable of binding a ligand of the G-protein chemokine receptor 

mitSomne-^'" °' ^"^ °' *° ^^"^ """'^"^ "^"^ ^"^""^^ ^ N-temiinal 

S °' °' '° ^^"^ ""^'^'^ «"<=°^=s 3 N-tem,inal methionine; 

fiorTand '"'"''"""^ ^ polynucleotide as defined in any one of (a) to (o) which is comprised in a 

(q) a polynucleotide as defined in any one of (a) to (o) operably associated with a regulatoor sequence. 

and recovering said polypeptide encoded by said polynucleotide 
(2) or a compound which inhibits 

(2.1 ) a polypeptide comprising a member as defined in any one of (A) to (L) or 

ecov!Z H ° « polynucleotide as defined in any one of (e) to (q and 

recovenng said polypeptide encoded by said polynucleotide or 

for the preparation of a pharmaceutical composition for the inhibition of a G-protein chemokine receptor 
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fever, bone marrow failure, silicosis, sarcoidoste. rtieumatoid arthritis, shocic, or hyper-eosinophilio syndrome. 
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